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ABSTRACT : 

PURPOSE: To make the crystal grain size of a high purity Ti 
target used in a 

sputtering method utilized to form a film of a 
semiconductor device fine. 

CONSTITUTION: At least one kind of high purity grain growth 
inhibiting element / — \ 
such as Si,<B)or Ge is added to high purity 'qi) as the base 
of a target by a 

very smal l ante, of 100-2, OOOppm by weight . The resulting 
target is 

grain-refined, particles scattered and deposited during 
sputtering are reduced 
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and uniformity in film thickness is enhanced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not retleet the original precisely. 
2 **** sn ows the W ord which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

(Claim 1] To the titanium base material of a high grade, it is 100 ppm - 2000 ppm at a weight ratio at least about a kind of 
grain-growth suppression element of a high grade. High grade titanium target for sputtering characterized by having carried out 
minute amount addition and dilute-alloy-izing. 

[Claim 2] The high grade titanium target for sputtering according to claim 1 with which the grain-growth suppression element of 
the high grade added by the titanium base material of a high grade consists of one or more of the silicon of a high grade, boron, 
and the germanium. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the high grade titanium target for sputtenn_ 
[0002] 

[Description of the Prior Ail] Conventionally, as the formation method of the thin film in a semiconductor device, although the 
vacuum deposition method equipped with the evaporation mechanism, the sputtering method using sputtering of the target by the 
inactive gas ion, and C VD and the ion plating method are learned, the sputtering method is mainly used in fact. The sputtering 
method is the method of making argon ion collide with a target board, making a metal emit, making the substrate for devices 
deposit a discharge metal, and forming a thin film, therefore characters of the purity of a generation film, composition, and 
thickness, such as homogeneity, are influenced by the purity of the charge of a target plate, the composition sputtering property, 
etc. 
[0003] 

[Problem(s) to be Solved by the Invention] In the sputtering method mainly used as the membrane formation method of a 
semiconductor device, although variety existence is recognized by the purpose of use, the high grade titanium target is also well 
used for the material of the sputtering target as one of them. By the way, generally, in the sputtering method, the particle besides 
the purpose may disperse in the case of membrane formation, and those particles will accumulate on the substrate for devices, and 
will form particle. Such particle causes poor generating of the open circuit in a device etc. Also in the high grade titanium target, 
reduction of not an exception but the particle is desired. Moreover, in case the spatter of the target is carried out and membranes 
are formed to the substrate for devices, the homogeneity of the thickness is important when raising productivity, and much more 
improvement is desired also about the high grade titanium target. Detailed-ization of crystal grain is a leading method, concerning 
the polycrystalline substance for reduction of these particle, or the improvement in homogeneity of thickness. It is said that 
especially the homogeneous problem of thickness is generated from spatter efficiency changing with directions of each crystal 
grain on the front face of a target, and it is thought that this can measure equalization of the thickness of membrane formation 
when a direction is equalized by detailed-ization of crystal grain. It is limited although detailed-ization of the diameter of crystal 
grain can therefore be performed to some extent for optimizing the processing method, its workability, and the heat treatment 
(heat treatment for recrystallization) conditions of material. And generally it is difficult to optimize the conditions of 
detailed-izing. Furthermore, the more it becomes a high grade, crystal grain grows greatly and. the more it is necessary to come to 
make it detailed more. Then, in the high grade titanium target for sputtering, thi> invention is the range which does not degrade 
the property of membrane formation, and aims at attaining detailed-ization of crystal grain and solving the above-mentioned 
trouble. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the high grade titanium target for sputtering by 
this invention is characterized by having carried out minute amount addition at least of a kind of grain- growth suppression 
element of a high grade, and dilute-alloy-izing to a high grade titanium base material, for detailed-izing of crystal grain. One or 
more of the silicon of a high grade, boron, and the germanium may be used preferably as a grain-growth suppression element to 
add. Moreover, the amount of the element to add is 2000 ppm at a weight ratio. It is 100 ppm - 2000 ppm at a weight ratio 
preferably hereafter. It is chosen in the range. 
[0005| 

[Function] In the high grade titanium target which added the grain-growth suppression element of the minute amount by this 
invention, it is suppressed under processing of a dissolution ingot, and the influence of the clement with which the grain growth 
was added at the process of heat treatment, and the crystal grain which turned minutely by that cause is obtained easily. 
1 0006] 

| Example] I lereafter. this invention is explained about an example. To the high grade utanium more than purity 99.99 % 
(however, metal component), the high purity silicon more than purity 99.99 % (however, metal component) is 100 ppm - 2000 
ppm al a weight ratio. The added dissolution ingot (phi 100 xLl 50) was manufactured. Forging and strip processing were applied 
to this, it was made the tabular with a thickness of 10mm, the vacuum heat treatment was performed, and the target was 
manufactured. In this way. when the diameter of crystal grain of the obtained target was observed, detailed crystal grain about 10 
micrometers or less was obtained. The silicon additive-free dissolution ingot was manufactured in the same configuration as the 
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thing of the above-mentioned example, using the high grade titanium more than purity 99.99 % (however, metal component) as 
an example of comparison. When the same processing as the above-mentioned example was performed to this and the diameter of 
crystal grain was observed, it was observed as about-40-50 micrometers. Therefore, the diameter of crystal grain compares with 
the thing of the example of comparison in the target of this invention, and it is 4 - 1/5 about I/. It becomes and it is admitted that 
sufficient detailed-ization of crystal grain is obtained. 

[0007] By the way. in the example, although silicon (Si) is used as an alloying element, vou may add kinds, such as boron (B) and 

germanium ^germanium), or those plurality. 

[0008] 

[Effect of the Invention] the target according to this invention as explained above - setting — a grain-growth suppression element 
- minute amount **** the crystal grain of high grade titanium can turn minutely farther by things, and the product yield can be 
sharply raised by as a result using as a target for sputtering in the manufacturing process of a semiconductor device 



[Translation done.) 
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